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(g) Twinning control. 

@ A twinning controller or control circuit (10) 
for use in an HVAC system is coupled between a 
system thermostat (3) and at least two HVAC 
units (4, 5) coupled to a common duct The 
HVAC units (4, 5) are heating, cooling or heating 
and cooling appliances such as heating fur- 
naces, air conditioners, fens, other forced air 
systems, or other devices for heating and/or 
cooling an environment The twinning control- 
ler (10) is capable of operating in a single-stage 
mode (single mode) or a double-stage mode 
(dual mode). When operating in the double- 
stage mode, the twinning controller (10) alter- 
nately operates the first HVAC unit (4) and the 
second HVAC unit (5) in order to extend the 
operating life of the HVAC units (4, 5). The 
twinning controller (10) includes a microcom- 
puter (84) which receives inputs from the sys- 
tem thermostat (3) and provides outputs (30, 31) 
to the first (4) and second (5) HVAC units in 
order to efficiently control the temperature in an 
environment such as a living space. The twin- 
ning control (10) includes LED Indicators (42, 
44, 62, 64) which provide fault codes and blower 
sense inputs (94, 96) for receiving signals indi- 
cative of the status of blowers (6, 7) in the HVAC 
units (4, 5). 
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Field of the Invention 

The present invention relates generally to con- 
trollers used in temperature controlling systems such 
as HVAC (heating, ventilating, air-conditioning) sys- 
tems. More specifically, the invention relates to an in- 
terface such as a twinning control for controlling the 
operation of two heating/cooling appliances such as 
HVAC units. 

Background of the Invention 

In an HVAC system, controllers or control circuits 
are coupled between a system thermostat and a heat- 
ing or cooling device. The controller receives signals 
from the system thermostat and controls the heating 
or cooling device in response to the signals from the 
system thermostats. The controller turns the devices 
ON and OFF in response to the signals from the sys- 
tem thermostat in order to provide a comfortable tem- 
perature regulated environment 

A heating or cooling device or appliance is an 
HVAC unit. An HVAC unit is any device for providing 
heating, cooling and/or air circulation. Examples of 
HVAC units are furnaces for providing hot air, air con- 
ditioners for providing cool air, fans for providing air 
circulation, or other environmental control appliances 
such as boilers. Preferably, the HVAC unit is a forced 
air system which is capable of both heating and cool- 
ing the environment. 

In a forced air system, an air handler (blower, ple- 
nums and associated ductwork) moves air from the 
interior of the HVAC unit to the temperature regulated 
environment. The air handler may be used with heat- 
ing and/or cooling units where energy is provided by 
electricity, gas, oil, as well as other fuels. The blower 
of the air handler generally includes a fan which is 
turned by an electric motor. In a forced air system 
such as a heating furnace, the blower forces hot air 
produced by a gas flame or electric coil to the envir- 
onment. In a forced air system such as an air condi- 
tioner, the blower forces cool air produced by cooling 
coils and a compressor to the environment 

The blower in the air handler of ten is automatical- 
ly turned ON when the HVAC unit is turned ON. Most 
HVAC units include start-up controls which do not 
turn ON the motor in the blower immediately after the 
HVAC unit is turned ON. These start-up controls de- 
lay the operation of the blower for a predetermined 
time or until a specific temperature is reached within 
the HVAC unit The blower may also be turned ON by 
providing an external blower signal to the HVAC unit 
Turning the blower ON with an external blower signal 
is referred to as forcing the blower ON. Proper blower 
operation is critical to effective HVAC unit operation 
because operating an HVAC unit with a malfunction- 
ing blower may cause damage to the HVAC unit and 
waste energy. 



Medium-sized buildings and rooms such as store 
fronts, light commercial buildings, or other facilities 
are generally heated and cooled by a number of small 
HVAC units operating in parallel because HVAC units 

5 of today have smaller heating and cooling capacities. 
Although smaller HVAC units tend to be more effi- 
cient, operating these HVAC units in parallel creates, 
special problems. For example, HVAC units of today 
are generally controlled by individual thermostats. 

10 Operating multiple HVAC units with individual ther- 
mostats does not allow cooperation and integration of 
the individual thermostats and HVAC units. 

Therefore, there is a need for a twinning control 
which can control the operation of two or more HVAC 

15 units. Controlling two or more HVAC units with a sin- 
gle twinning control allows more effective heating 
and cooling, superior fault detection, and more de- 
pendable HVAC unit operation, as well as backup op- 
eration. Further, a twinning control which allows sin- 

20 gle mode operation or dual mode operation provides 
superior flexibility in the HVAC system. 

Summary of the Invention 

25 The present invention relates to a twinning con- 

trol for use in a temperature controlling system. The 
temperature controlling system includes a system 
thermostat, a plurality of blower sense circuits includ- 
ing a first blower sense circuit and a second blower 

30 sense circuit, and a plurality of HVAC units including 
a first HVAC unit including a first blower unit and a 
second HVAC unit including a second blower unit The 
first blower sense circuit is coupled to the first blower, 
and the second blower sense circuit is coupled to the 

35 second blower. The twinning control includes a sys- 
tem thermostat input means for receiving first stage 
heating and second stage heating input signals, first 
blower sense input means for receiving a first blower 
signal from the first blower sense circuit second 

40 blower sense input means for receiving a second 
blower signal from the second blower sense circuit, 
first output means for providing a first HVAC unit sig- 
nal for the first signal, second output means for pro- 
viding a second HVAC unit signal for the second 

45 HVAC unit, and a computer means. The computer 
means generates the first and the second HVAC unit 
signals in response to the first and the second blower 
signals and the first and second stage heating input 
signals. 

so The present invention also provides a method of 

two-stage HVAC unit control in a temperature control- 
ling system. The temperature controlling system in- 
cludes a system thermostat having a high output and 
a low output, a plurality of blower sense circuits in- 

55 eluding a first blower sense circuit and a second blow- 
er sense circuit and a plurality of HVAC units includ- 
ing a first HVAC unit including a first blower and a sec- 
ond HVAC unit including a second blower. The system 

2 
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also includes a twinning control for controlling the 
first and second HVAC units. The method includes 
the steps of turning the first and the second HVAC 
units ON in response to the high and low signals of the 
system thermostat, and turning the second HVAC s 
unit OFF in response to an absence of the high signal. 
The present invention also provides that the method 
may turn the second HVAC unit ON in response to the 
high signal, and turn the first unit OFF in response to 
the absence of the high signal. 10 

The present invention also provides a twinning 
control for use in a temperature controlling system in- 
cluding a system thermostat, a plurality of HVAC units 
including a first HVAC unit and a second HVAC unit. 
The twinning control includes a stage input which re- 15 
ceives a stage signal representing a dual mode or a 
single mode, a system thermostat input, a first output 
which provides a first HVAC unit signal, a second out- 
put which provides a second HVAC unit signal, and a 
logic circuit The system thermostat input receives a 20 
system thermostat signal which is comprised of either 
a high and a low signal in the dual mode or a single 
thermostat signal In the single mode. The logic circuit 
is coupled to the stage input, the first output and the 
second output The logic circuit provides the first and 25 
second HVAC unit signals in response to the high and 
low signal and provides one of the first and second 
HVAC unit signals in response to a low HVAC unit sig- 
nal and an absence of the high HVAC unit signal when 
in the dual mode. The logic circuit also provides the 30 
first and second output signals in response to a single 
system thermostat signal when in the single mode. 

The present invention also provides a method for 
controlling first and second HVAC units in a temper- 
ature controlling system. The temperature controlling 35 
system includes a first HVAC unit having a first blow- 
er, a second HVAC unit having a second blower, a first 
blower sense circuit coupled to the first blower which 
provides a first blower ON signal, and a second blow- 
er sense circuit coupled to the second blower which 40 
provides a second blower ON signal. The system also 
includes a twinning control which provides a first 
HVAC unit signal for turning ON the first HVAC unit, 
a second HVAC unit signal for turning ON the second 
HVAC unit a first blower signal for forcing ON the first 45 
blower, and a second blower signal for forcing ON the 
second blower. The method comprises the steps of 
providing the first and second HVAC unit signals, and 
providing at least one of the first and second blower 
signals if the first and second blower ON signals are so 
not sensed within a first predetermined time. 

Further objects and features of the present in- 
vention will be apparent from the following specifica- 
tion and claims when considered in connection with 
the accompanying drawings illustrating the preferred 55 
embodiment of the invention. 



Brief Description of the Drawings 

A preferred exemplary embodiment of a twinning 
control in accordance with the present invention will 
hereinafter be described in conjunction with the ap- 
pended drawings wherein like designations denote 
like elements in the various figures, and: 

FIG. 1 is a block diagram of an exemplary twin- 
ning control employed in an HVAC system; 
FIG. 2 is a schematic block diagram of the exem- 
plary twinning control in accordance with the 
present invention; and 

FIG. 3 is a more detailed schematic drawing of 
the exemplary twinning control in accordance 
with the present invention. 

Detailed Description of a Preferred Exemplary 
Embodiment 

The Twinning Control 

FIG. t is a block diagram of a control 10 em- 
ployed In an HVAC system 2. The control 1 0 receives x< 
signals from a system thermostat 3 at system thermo- ;* j u; % 
stat terminals 11. The control 10 controls an HVAC , v-^cv 
unit 4 and an HVAC unit 5 in accordance with the sig- r . . f $zj$--: 
nals at the system thermostat terminals 11 in order to , 
heat or cool a temperature controlled space such as 
a room or rooms of a building. The control 1 0 may be , 
used to control any number of HVAC units; however, 
the description of the control 10 is as a twinning con- 
trol which provides signals to HVAC unit 4 at HVAC 
unit control terminals 30 and to HVAC unit 5 at HVAC v Jg^f 
unit control terminals 31 . '■ 

The control 1 0 provides an interface between the . 
system thermostat 3 and the HVAC units 4 and 5. The 
control 1 0 may also include communication ports (not 
shown) for receiving data from other appliances or 
other controls (not shown). The control 10 utilizes the 
data to more effectively control the HVAC units 4 and 
5. 

HVAC unit 4 includes a blower 6 which includes 
a fan 8, and the HVAC unit 5 includes a blower 7 which 
includes a fan 9. The fan 8 forces air out of the HVAC 
unit 4 and into the temperature controlled space, and 
the fan 9 forces air out of the HVAC unit 5 and into the 
space. Preferably, the HVAC units 4 and 5 are cou- 
pled to a common duct (not shown). 

The HVAC units 4 and 5 may be a heating, cool- 
ing, air-conditioning, or other temperature control de- 
vice. Preferably, the HVAC units 4 and 5 include both 
heating and cooling devices. The interconnection be- 
tween the HVAC units 4 and 5 and the HVAC unit con- 
trol terminals 30 and 31, respectively, are well known 
in the art 

The system thermostat terminals 11 on the con- 
trol 10 include a 24V terminal 12, a heat input 14, a 
heat input 16, a cool input 18, a cool input 20, and a 
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manual fan input 22 for coupling to the system ther- 
mostat 3. HVAC unit control terminals 30 on the con- 
trol 10 include a 24 volt terminal 32, a heat output 34, 
a cool output 36, a fan output 38, a ground terminal 
40, an LED terminal 42, an LED terminal 44, a blower 5 
sense terminal 46, and a blower sense terminal 48 for 
coupling to the HVAC unit 4. HVAC unit control termi- 
nals 31 on the control 10 include a 24 volt terminal 52, 
a heat output 54, a cool output 56, a fan output 58, an 
LED terminal 62, an LED terminal 64, a blower sense 10 
terminal 66, and a blower sense terminal 68 for cou- 
pling to the HVAC unit 5. The control 10 also includes 
an alarm terminal 24 and an alarm terminal 26. 

Preferably, the system thermostat 3 is a single- 
stage or dual-stage thermostat located in the temper- 1 s 
ature controlled space. A single-stage thermostat 
provides a single system thermostat signal when the 
temperature is above a threshold level during cooling 
operations. In heating operations, the single-stage 
thermostat provides a single system thermostat sig- 20 
nal at the heat input 14 and the heat input 1 6 when the 
temperature is below a threshold. If the system ther- 
mostat 3 has a single heat output, the output may be 
coupled via a jumper (not shown) to heat inputs 14 
and 16 for proper single stage operation. Alternative- 25 
ly, the single heat output may be provided to either 
one of heat inputs 14 and 16. In cooling operations, 
the single-stage thermostat provides a single system 
thermostat signal at the cool input 18 and the cool in- 
put 20 when the temperature is above a threshold. 30 

A dual stage thermostat provides a system ther- 
mostat signal comprised of a high signal and a low sig- 
nal. In heating operations, the low signal is provided 
atthe heat input 14 when the temperature is less than 
a first threshold. The high signal is provided at the 35 
heat input 16 when the temperature is less than a sec- 
ond lower threshold. Similarly, in cooling operations, 
the low signal is provided at the cool input 1 8 when the 
temperature is above a first threshold, and the high 
signal is provided at the cool input 20 when the tern- 40 
perature is above a second higher threshold. 

The control 10 turns one or both of HVAC units 
4 and 5 ON or OFF in response to the system ther- 
mostat signal from the system thermostat 3. The sys- 
tem thermostat 3 also provides a manual fan signal at 45 
manual fan input 22 for signaling the control 1 0 to turn 
ON or to force ON the fans 8 and 9 of the HVAC units 
4 and 5, respectively. The system thermostat 3 gen- 
erally includes a switch (not shown) for producing the 
manual fan signal. 50 

The interconnection of the system thermostat ter- 
minals 11 to the system thermostat 3 is known. Also, 
the interconnection of the HVAC unit control terminals 
30 to the HVAC unit 4 and the interconnection of the 
HVAC unit control terminals 31 to the HVAC unit 5 are 55 
known. The system thermostat terminals 11 and the 
HVAC unit control terminals 30 and 31 are standard 
terminals for devices used in HVAC systems. The 



alarm terminals 24 and 26 allow an alarm mechanism 
(not shown) to be coupled to the control 10. The 
ground input for the HVAC unit 5 is preferably not con- 
nected to the control 10. 

FIG. 2 is a schematic block diagram of the control 
10. The control 10 includes a stage switch 78. Stage 
switch 78 includes a first switch 80 for selecting single 
or dual mode heating operations and a second switch 
82 for selecting single or dual mode cooling opera- 
tions. The control 10 is operable in a single mode or 
dual mode for heating operations as set by the first 
switch 80, and is operable in a single or dual mode for 
cooling operations as set by the second switch 82. 
The first switch 80 and the second switch 82 are set 
according to the type of system thermostat 3 which is 
used. 

An LED indicator 70 emits fault codes for the 
HVAC unit 4, and the LED indicator 72 emits fault 
codes for the HVAC unit 5. The control 10 causes the 
LED indicators 70 and 72 to emit fault codes when a 
malfunction in the HVAC system 2 is detected. These 
fault codes Indicate to the user or service personnel 
whether a malfunction exists and the type of malfunc- 
tion that exists. The control 10 stores the fault codes 
in memory. The fault codes stored in memory may be 
erased by cycling the system thermostat 3. For exam- 
ple, if the fan 8 in the blower 6 of the HVAC unit 4 is 
not operational, LED indicator 70 flashes a particular 
code indicating that the fan 8 is not operational. 

LED terminals 42 and 44 provide inputs for the 
fault code which may be provided to the LED indicator 
70. Similarly, LED terminals 62 and 64 provide inputs 
for the fault code which is provided at the LED indica- 
tor 72. The LED indicators 70 and 72 on the control 
10 may also display fault codes provided to the LED 
terminals 42 and 44 and the LED terminals 62 and 64 
by an HVAC controller (not shown) located on the 
HVAC units 4 and 5. An indicator (not shown) for LED 
terminals 42 and 44 may also be provided on the 
HVAC unit 4 and an indicator (not shown) for the LED 
terminal 62 and 64 may also be provided on the HVAC 
unit 5. 

Single Mode Operation 

When in the single mode, the system thermostat 
3 provides a single system thermostat signal for heat- 
ing and a single system thermostat signal for cooling. 
When the system thermostat 3 determines that the 
temperature has fallen below a first threshold, the 
system thermostat 3 provides a system thermostat 
signal to inputs 14 and 16. The control 10 receives the 
system thermostat signal and provides heat signals at 
the heat output 34 and the heat output 54. The HVAC 
units 4 and 5 are turned ON in response to the heat 
signals. 

When the HVAC units 4 and 5 are turned ON, the 
first and second HVAC units automatically turn ON 
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the fans 8 and 9 in the blowers 6 and 7. However, due 
to start-up delay mechanisms and testing circuits, the 
fans 8 and 9 may not operate immediately after the 
HVAC units 4 and 5 are turned ON. The control 10 ad- 
vantageously checks the status of the fans 8 and 9 in 5 
order to ensure efficient operation of the HVAC units 
4 and 5. If the fan 8 is turning, the blower ON signal 
appears across blower sense inputs 46 and 48. If the 
fan 9 is turning, the blower ON signal appears across 
the sense inputs 66 and 68. 10 

If the blower ON signals do not appear across 
both blower sense inputs 46 and 48 and blower sense 
inputs 66 and 68 within a predetermined time delay 
such as one second, the control 10 forces ON both 
fans 8 and 9 by providing the manual fan signals at the is 
fan outputs 38 and 58. If fans 8 and 9 are detected ON 
within a predetermined delay such as a five second 
delay, the control 10 removes the manual fan signal 
after a 15 second delay. If both blower ON signals are 
detected, the control 10 continues normal operation. 20 

If both blower ON signals are not detected within 
a predetermined time such as within 1 second of re- 
moving the manual fan signals, the control 1 0 repeats 
providing the manual fan signals at the fan outputs 38 
and 58 for a predetermined time such as approxi- 25 
mately five seconds for a number of repetitions such 
as five repetitions. If the control 10 does not sense 
that the fans 8 and 9 remain ON after removing the 
manual fan signals, the control 10 maintains the man- 
ual fan signals at the fan outputs 38 and 58 and acti- 30 
vates an alarm signal at the alarm terminals 24 and 
26. The control 10 continues to control the operable 
HVAC unit 4 or 5 so that it supplies heat to the tem- 
perature controlled environment 

If either fan 8 or 9 cannot be forced ON by the 36 
manual fan signal, the HVAC units 4 and 5 are turned 
OFF by removing the heat signals from the heat out- 
puts 34 and 54 and the fans 8 and 9 are turned OFF 
by removing the manual fan signals from the fan out- 
puts 38 and 58. The alarm terminals 24 and 26 may 40 
provide a signal to the alarm mechanism which indi- 
cates that either fan 8 or 9 is not operational. 

When the system thermostat 3 determines that 
the temperature has risen above the heating thresh- 
old temperature, the system thermostat 3 removes 45 
the system thermostat signal from the heat inputs 14 
and 16. In the absence of the system thermostat sig- 
nal at the heat inputs 14 and 16, the control 10 re- 
moves the heat signals at the outputs 34 and 54 turn- 
ing OFF HVAC units 4 and 5 and removes the manual so 
fan signals from fan outputs 38 and 58 (if the fan sig- 
nals were present). 

Single mode cooling operations are similar to sin- 
gle mode heating operations. However, the system 
thermostat signal is provided at cool input 1 8 and cool 55 
input 20, and the twinning control provides the cool 
signals at the cool output 36 and the cool output 56. 
Also, in the event of a failure of either blower 6 or 7, 



the cool signals at the cool outputs 36 and 56 are re- 
moved if either or both fans 8 or 9 are not detected 
ON within five seconds after providing the cool sig- 
nals. Also, the control 10 may activate the alarm 
mechanism at the alarm terminals 24 and 26. 

Dual Mode Operation 

In a dual heating or cooling mode of operation, 
the HVAC units 4 and 5 are operated as a two-stage 
system. In a dual mode heating operation, the system 
thermostat 3 provides the low signal at the heat input 
14 and the high signal at the heat input 16. When the 
control 10 receives a high signal from the system 
thermostat 3, the HVAC units 4 and 5 are both turned 
ON. When the control 10 receives a low signal, only 
one of the HVAC units 4 and 5 is turned ON. Control 
10 operates to alternate the use of HVAC units 4 and 
5 when only a low signal is produced so that HVAC 
units 4 and 5 are generally operated for equal periods 
of time. 

The control 10 alternates which one of HVAC 
units 4 and 5 is turned ON when only a low signal is 
received from the system thermostat 3. For example, 
when the low and high signals are received at the heat 
inputs 14 and 16 respectively, the control 10 turns 
ON the HVAC units 4 and 5 by providing the heat sig- 
nals at the heat output 34 and the heat output 54. If 
the temperature in the room rises above the first low- 
er threshold, the system thermostat 3 removes the 
high signal at the heat input 16. In response to the ab- 
sence of the high signal, the control 10 removes the 
heat signal from the heat output 54 and turns OFF the 
HVAC unit 5. 

If the temperature falls below the first lower 
threshold, the system thermostat 3 provides the high 
signal to the heat input 16. The control 10 provides 
the heat signal at the heat output 54 in order to turn 
the HVAC unit 5 ON. When the temperature rises 
above the first lower threshold and the system ther- 
mostat removes the high signal from the heat input 
16, the control 10 removes the heat signal from the 
heat input 34 and turns the HVAC unit 4 OFF. Thus, 
the control 10 advantageously increases the opera- 
tional life of the HVAC units 4 and 5 by alternating be- 
tween the HVAC units 4 and 5 when in the dual mode 
of operation. 

When the temperature rises above the second 
higher threshold, the system thermostat 3 removes 
both the high and low signals from the heat input 16 
and the heat input 14, respectively. The control 10 re- 
moves the heat signals from the heat outputs 34 and 
54 in response to the absence of the high and low sig- 
nals. The control 10 provides a fan signal at fan out- 
puts 38 and 58 in order to hold the fans 8 and 9 ON 
for a predetermined time such as approximately two 
minutes. 

As in the single mode of operation, the control 10 
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checks the status of the blowers 6 and 7. If the blower 
ON signals are not detected after turning ON HVAC 
units 4 and 5 and forcing ON fans 8 and 9 within 5 sec- 
onds, the control 10 turns OFF the HVAC units 4 and 
5 and the fans 8 and 9 and activates the alarm output s 
Preferably, fault codes are flashed at the LED indica- 
tors 70 and 72. These codes may be stored in mem- 
ory (not shown) in the twinning control. 

The operation of a two-stage or dual mode cool- 
ing operation is generally the same as the dual mode 10 
heating operation. However, a delay period for run- 
ning the fans in the blowers is not utilized. In the dual 
mode cooling operation, the system thermostat 3 pro- 
vides a high signal at the cool input 18 and a low signal 
at the cool input 20. 15 

Twinning Control Components 

With reference to FIG. 3, a more detailed sche- 
matic diagram of the control 10 is shown in accor- 20 
dance with the preferred exemplary embodiment of 
the present invention. The components in FIG. 3 rep- 
resent a preferred embodiment and do not limit the 
scope of the invention as recited in the claims. The 
control 10 is powered by the 24V AC signal from the 25 
HVAC unit 4 at the 24V AC terminal 32. The 24V AC 
signal is provided to the system thermostat 3 at the 
24V AC terminal 12. 

A digital computer such as microcomputer 84 pro- 
vides the logic circuitry for controlling the operation of 30 
the control 10. Microcomputer 84 is a 5 VDC or 3.3 
VDC integrated microcomputer or microprocessor 
running software implementing the operations de- 
scribed above. By way of example only, microcomput- 
er 84 may be an 8-bit CMOS microcontroller such as 35 
a MC68HC05 made by Motorola. 

An optocoupler circuit 92 between LED terminals 
42 and 44 provides an isolated inputfor the microcom- 
puter 84. Similarly, an optocoupler circuit 93 between 
LED terminals 62 and 64 provides an isolated input. 40 

Preferably, the heat signals at heat outputs 34 
and 54 are provided as 24V AC signals by single pole, 
single throw normally open relays under the control of 
the microcomputer 84. The cool signals at the cool 
outputs 36 and 56 are provided as 24V AC signals by 45 
single pole, single throw normally open relay switches 
under control of the microcomputer 84. Alternatively, 
the single pole, single throw switches may be re- 
placed by double pole, single throw relay switches for 
low cost implementations. The resistors 90 coupled to so 
the heat input 14 provide a shunt to tolerate and to 
supply charging current to an electronic set back ther- 
mostat (not shown). The fan signals at the fan outputs 
58 and 38 are provided by a double pole, single throw 
normally open relay switch. An alarm circuit 88 utiliz- 55 
es a relay to control the alarm terminals 24 and 26. 

A motor sense circuit 94 is preferably coupled to 
a current transformer (not shown) or other sensor sit- 



uated proximate the fan 8 or otherwise coupled 
across the motor coil of the fan 8 in the blower 6. The 
motor sense circuit 94 provides a voltage at a micro- 
computer input 98 when the fan 8 is running. Similar- 
ly, a motor sense circuit 96 provides a voltage at a mi- 
crocomputer input 100 when the fan 9 of the blower 
7 is running. The sense circuits 94 and 96 may also 
provide high and low signals indicative of the speed 
of the blowers 6 and 7. Of course, various other blow- 
ersense circuits may be utilized as interface between 
the microcomputer 84 and the blowers 6 and 7. 

It will be understood that, while various conduc- 
tors/connectors are depicted in the drawings as single 
lines, they are not shown in a limiting sense and may 
comprise plural conductors/connectors as is under- 
stood in the art. Further, the above description is of a 
preferred embodiment of the present invention and is 
not limited to the specific form shown. For example, 
while various types of relay switches are shown, sem- 
iconductor switches may be utilized. Likewise, the 
twinning control could be programmed in various 
ways without departing from the spirit of the inven- 
tion. By way of further examples, It may become prac- 
tical to replace microcomputer 84 with other types of 
hardware and/or software for certain applications 
and/or based upon changes in technology. 



Claims 

1. Acontrol (10) for use in a system including a sys- 
tem thermostat (3), and a plurality of HVAC units 
including a first HVAC unit (4) and a second 
HVAC unit (5), the control (10) for controlling the 
first HVAC unit (4) and the second HVAC unit (5), 
the control (10) characterized by: 

a stage input (80, 82) which receives a 
stage signal representing one of a dual mode and 
a single mode; 

a system thermostat input (11) which re- 
ceives a system thermostat signal, the system 
thermostat signal being comprised of either a 
high and a low signal in the dual mode, or a single 
system thermostat signal in the single mode; 

a first output (30) which provides a first 
HVAC unit signal; 

a second output (31 ) which provides a sec- 
ond HVAC unit signal; and 

a logic circuit (84), coupled to the stage in- 
put (80, 82), the first output (30) and the second 
output (31), configured to provide the first and 
second HVAC unit signals in response to the high 
and low signal and provides one of the first and 
second HVAC unit signals in response to the low 
HVAC unit signal and an absence of the high 
HVAC unit signal when in the dual mode, and pro- 
vides the first and second output signals in re- 
sponse to a single system thermostat signal 
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when in the single mode. 

The control (10) of claim 1 further characterized 
in that the system further includes a first blower 
(6), a second blower (7), a first blower sense cir- 
cuit (94) which provides a first blower ON signal 
indicating the state of the f irst blower (6) and a 
second blower sense circuit (96) which provides 
a second blower ON signal indicating the state of 
the second Mower (7), the twinning control (10) 
further characterized by: 

a f irst tto*er sense input (46, 48) which re- 
ceives the f«* ttower ON signal; 

a second blower sense input (66, 68) 
which receive* *e second blower ON signal; 

a f tfst&»ajtput (38) which provides a first 
fan signal; 

a secanUtan output (58) which provides a 
second fan stgnM, and 

furtlwdttaracterized in that the logic cir- 
cuit (84) protfte* the first fan signal if a blower 
ON signal isaotnceived within a predetermined 
amount of timeater providing the first HVAC unit 
signal, and pmrtfes the second fan signal if the 
second btowerifiH signal is not received within a 
predetermined sansunt of time after the second 
HVAC unit signal* provided. 

The control :£1$)flfFdaim 2 further characterized 
by an alarm ouftaGfS8) for providing an alarm sig- 
nal; and f urthewtaracterized in that the logic cir- 
cuit (84) provjttntffe alarm signal if the first blow- 
er ON signal iasnot received within a predeter- 
mined amoufltctitttae after the first fan signal is 
provided. 

The control (0»#fefeim 1 further characterized 
in that the hftririKuit (84) is a microcomputer, 
the first (30) ajdfaem i d (31) outputs are coupled 
to relay switota?uvtd the first (4) and second (5) 
HVAC i 



In a temperataeizMl rolling system including a 
first HVAC ufdft&eving a first blower (6). a seo- 
ond HVAC uffi£iJteving a second blower (7), a 
first Mower s— Scu it (94) coupled to the first 
blower (6) wt*%pcvides a first blower ON sig- 
nal, a secondttaer sense circuit (96) coupled to 
the second hftnwr (7) which provides a second 
blower ON ^jrt and a twinning control (10) 
coupled to fbrfift* (94) and second (96) blower 
sense craiHsttttewinning control (10) providing 
a fast HVAC^hignal for turning ON the first 
HVAC unit (4M«second HVAC unit signal for 
turning ON thenond HVAC unit (5), a first blow- 
er signal forfoodfON the first blower (6), and a 
second bloweMjial for forcing ON the second 
blower (7), a Mod for controlling the first (4) 



and second (5) HVAC units characterized by the 
steps of: 

providing the first and second HVAC unit 
signals; and 

5 providing at least one of the first and sec- 

ond blower signals if the first and second blower 
ON signals are not sensed within a first predeter- 
mined time. 

10 6, The method of claim 5. further characterized by 
the step of: 

removing the at feast one of the first and 
second blower signals after the first and second 
blower ON signals are sensed. 
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7. The method of daim 6, further characterized by 
the steps of: 

providing the at least one of the first and 
second blower signals if the first and second 
blower ON signals are not sensed within a second 
predetermined time; and 

removing the at least one of the first and 
second blower signals after the first and second 
blower ON signals are sensed. 

8. The method of claim 7 further characterized in 
that the twinning control (10) indudes an alarm 
(88), further characterized by the steps of: 

repeating the steps recited in daim 5 for a 
given number of times and after the given num- 
ber of times maintaining the first and second 
blower signals and activating the alarm (88). 

9. The method of claim 5, further characterized by 
the step of: 

removing the first and second HVAC unit 
signals and first and second blower signals if the 
first and second blower ON signals are not 
sensed within a second predetermined time. 

10. The method of claim 9 further characterized in 
that the twinning control (10) indudes an alarm 
(88), further characterized by the step of: 

activating the alarm (88). 
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(54) Twinning control. 
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(57) A twinning controller or control circuit (10) 
for use in an H VAC system is coupled between a 
system thermostat (3) and at least two HVAC 
units (4, 5) coupled to a common duct The 
HVAC units (4 t 5) are heating, cooling or heating 
and cooling appliances such as heating fur- 
naces, air conditioners, fans, other forced air 
systems, or other devices for heating and/or 
cooling an environment The twinning control- 
ler (10) is capable of operating in a single-stage 
mode (single mode) or a double-stage mode 
(dual mode). When operating in the double- 
stage mode, the twinning controller (10) alter- 
nately operates the first HVAC unit (4) and the 
second HVAC unit (5) in order to extend the 
operating life of the HVAC units (4, 5). The 
twinning controller (10) includes a microcom- 
puter (84) which receives inputs from the sys- 
tem thermostat (3) and provides outputs (30, 31) 
to the first (4) and second (5) HVAC units in 
order to efficiently control the temperature in an 
environment such as a living space. The twin- 
ning control (10) includes LED indicators (42, 
44, 62, 64) which provide fault codes and blower 
sense inputs (94, 96) for receiving signals indi- 
cative of the status of blowers (6, 7) In the HVAC 
units (4, 5). 
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